In this paper, we investigate the association between bank integration, measured with the share of foreign banks in the banking industry, and macroeconomic volatility in the emerging economies. We find a negative and significant relationship between bank integration and short-run fluctuations in output, consumption and investment, controlling for financial development, bank concentration and real effective exchange rate. However, this relationship is found to be positive at high levels of financial development. We also explore the association at the regional level and show that presence of foreign banks in Latin America is negatively and significantly correlated with macroeconomic volatility in normal and crisis times. Despite widespread concern in emerging Europe that experienced greater financial vulnerability during the global financial crisis, we find no significant association between growth volatilities and bank integration.
Introduction
The financial systems and economies of many emerging markets have benefited from financial integration through banks over the past two decades. Foreign banks have enhanced financial expertise and contributed credit access in countries with underdeveloped banking systems (Giannetti and Ongena, 2012) and provided external financing even during episodes of local financial turmoil (Goldberg et al., 2000; Schnabl, 2012; De Haas and Van Lelyveld, 2014) .
However, there is also evidence that the entry of foreign banks has increased competition and adversely affected the availability of credit in some developing countries (Beck et al., 2004; Gormley, 2010; 2014) . For example, Detragiache et al. (2008) document that the positive effect of foreign banks on cost-efficiency and welfare is not valid for all economies. Relatively little is known why foreign banks have different effects on economies of developing countries.
We contribute to this literature by examining the relationship between banking integration and short-term macroeconomic fluctuations among emerging economies in different regions. It appears that the country's level of financial development plays a significant role on the dynamics between volatility and bank integration.
There is a broad consensus in the theoretical and empirical literature that high macroeconomic volatility tends to depress investment, bias it toward short-term returns, reduce consumption levels and factor productivity, increase poverty and worsen income distribution (see e.g., Foster, 1995; Breen and García-Peñalosa, 2005; Laursen, and Mahajan, 2005) . Its harmful effects are more pronounced in emerging market economies (Hnatkovska and Loayza, 2005; Koren and Tenreyro, 2007) . However, there are only a few papers that examined the association between the presence of foreign banks and macroeconomic volatility. For example, in their influential paper, measuring volatility with the deviation of actual employment growth rate from the expected rate, show that out-of-state banks (can be considered "foreign") had a stabilizing effect on economic activity among US states. However, using a sample of 102 countries, find no association between foreign banks and real GDP volatility but a positive association between foreign banks and real investment volatility. Their sample period, 1990 to 1997, coincides with the early years of foreign bank 1 entry into host countries. The average share of bank assets controlled by foreign banks in the majority of their sample countries was small. Moreover, their sample period does not cover a large-scale financial crisis, which may compel foreign banks to reconsider their commitment to sustaining sufficient levels of external financing in the host countries.
Financial development is one of the important variables that smooth economic volatility as documented by several empirical studies in the literature (see e.g., Easterly et al., 2000; Braun and Larrain, 2005; Bekaert et al., 2006; Raddatz, 2006; Manganelli and Popov, 2015) . Theoretically, Wang et al. (2018) explain this negative relationship by modeling the link between financial development level of a country and firms' investment demand through borrowing constraints and credit reallocations. However, to our knowledge, no previous papers have analyzed whether financial development plays any role on the association between the presence of foreign banks and macroeconomic fluctuations. In this paper, we argue that foreign banks may relax borrowing constraints and may help smooth economic activities in countries with low financial development whereas in financially developed markets, firms have easy access to funding, thereby diminishing their dependence on domestic and foreign lenders.
There is considerable heterogeneity in foreign bank lending, and bank behavior across countries, even within broad country groupings. For example, cross-border flow from parent banks is common in Eastern Europe, but it is lower than ten percent in Latin America and Asia. Local affiliates distribute the majority of foreign bank lending in Latin America (Kamil and Rai, 2010) . The dominance of intra-regional foreign banking reflects ties due to political, language, colonial, ethnic or geographic proximity. For example, Spanish and US banks are dominant foreign banks in Latin America, whereas they have a low presence in Eastern Europe, where Austrian, Belgian, Swedish and Italian banks are more active. In both regions, German and French banks are also very active. Among European banks, UK banks have a particularly significant presence in Asia. To capture possible regional differences, in this paper, we explore the association between foreign bank presence and macroeconomic fluctuations across three regions, that is, Latin America, emerging Europe, and Asia.
Using a sample of 24 financially integrated emerging economies, 1 we examine the relationship between macroeconomic fluctuations and banking integration measured with the share of foreign banks in the banking sector for the period 1999-2011. We also analyze this relationship at different levels of financial development and investigate whether there is a change in this relationship during the global financial crisis because Kose et al. (2011) underline that the damage in financial stability caused by the crisis has been particularly serious for some emerging economies especially those that are highly dependent on foreign bank financing. The variation among global regions is investigated as well. Considering the different dynamics of foreign banks' lending in the emerging Europe during last two decades, i.e., faster credit expansion followed by a deeper crunch (see e.g. De Haas and van Lelyveld, 2014) , the regional breakdowns seem to shed more light on understanding economic swings among these regions.
We observe that there is a significant and negative association between growth volatilities and bank integration. However, this relationship changes with the level of financial development in the country. The association between the presence of foreign banks and volatilities in consumption and output is found to be positive at high levels of financial development. The results show significant differences among regions. For example, a negative association between bank integration and short-term macroeconomic volatility is observed in Latin America regardless of level of financial development and the measure of macroeconomic fluctuations whereas almost no significant relationship is found in emerging Europe. The association is found to change in Asia depending on the level of financial development. To check the robustness of our results, we perform further estimations, with different measures of macroeconomic fluctuations and estimation methods to eliminate possible endogeneity problem. The findings are found to be consistent with our main results.
The paper is organized as follows: Section 2 presents the empirical model and the data.
Section 3 reports the results and the outcomes of robustness checks. Section 4 concludes the 1 The countries included in our analysis are Argentina, Brazil, Bulgaria, Chile, China, Estonia, Hungary, India, Indonesia, Latvia, Lithuania, Malaysia Mexico, Pakistan, Peru, the Philippines, Poland, Romania, the Russian Federation, South Africa, Thailand, Turkey, Ukraine, and Venezuela. The IMF classifies them as "more financially integrated" emerging market economies.
3 paper.
Empirical Methodology

Empirical Model for Macroeconomic Volatility
In this paper, we construct a measure of volatility in real growth rates of GDP, consumption and investment as in and Kalemli-Ozcan et al. (2014) . 2 We first estimate the growth rates of three macroeconomic variables using standard model by Bekaert et al. (2005) .
3 Then, the absolute value of the residuals are used as measures of volatility, v it , and the following empirical model is estimated:
where Foreign it is defined as the share of foreign bank assets in total assets of the banking system of a country i in year t. FinDev it is a financial development indicator, measured by the natural logarithm of private credit provided by banks and other financial institutions as a share of GDP, as in Levine et al. (2000) . In order to eliminate the fluctuations in this ratio, the average over the last three years is used in the estimations as in Aghion et al. (2010) .
We add an interaction variable between the share of foreign banks and financial development indicator to the model in order to investigate how the relationship between banking integration and volatility changes with the level of financial development in the economy. A quadratic
FinDev it term is included in the model to capture possible non-linear relationship between financial development and macroeconomic volatility, as in Easterly et al. (2001) and in Wang et al. (2018) . X it represents two control variables, the asset concentration of the largest five banks in the banking sector (Bank Concentration) and change in the real effective exchange rate which might affect the volatility in the growth rate of output, consumption, or investment.
Year fixed effects, δ t , are also included in the model. The standard errors are adjusted for heteroscedasticity and autocorrelation. 
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As emphasized by Rose and Spiegel (2009) shocks (see e.g. Cetorelli and Goldberg, 2011; 2012) .
Economic theory suggests a number of channels through which financial development can affect volatility. For example, deeper financial systems can dampen volatility by alleviating firms' cash constraints particularly in economies with tight international financial constraints (Aghion et al., 1999; Caballero and Krishnamurty, 2001; Wang et al., 2018) , or by lessening the sensitivity of household and firm spending to downturns in income and cash flow (Dynan et al., 2006) . However, financial development can increase the risk-taking appetite of entrepreneurs and banks and facilitate over-leverage. Both of these factors may drive up volatility, as shown by Shliefer and Vishny (2010) and Wagner (2010) . Most previous empirical studies have found a negative effect of financial development on output volatility at the aggregate level (see, e.g., Easterly et al., 2001; Denizer et al., 2002; Bekaert et al., 2006; Beck et al., 2006; Aghion et al., 2010; Wang et al., 2018) . However, there is also evidence that the effect of financial development is not a significant factor in explaining consumption volatility (Bekaert et al., 2006) or investment volatility (Aghion et al., 2010) .
In our estimations, we control for bank concentration because low levels of competition could create a monopoly power that would reduce banking system efficiency and credit availability, as well as increase loan prices. These effects may hamper investment and economic growth (see, e.g., Jayaratne and Strahan, 1996; Cetorelli and Gambera, 2001 ) and even generate macroeconomic fluctuations (see e.g., Buch and Neugebauer, 2011; Bremus and Buch, 2015) . We also include change in real exchange rate to explain fluctuations in economic growth. As shown by Badia and Segura-Ubiergo (2014), most emerging market economies have experienced substantial real exchange rate appreciation in recent years, generating concerns about macroeconomic difficulties including the loss of competitiveness and macroeconomic volatility. However, Magud and Sosa (2010) show that unintended consequences of foreign exchange abundance are tried to be managed by the policy makers of these countries and its effect on macroeconomic volatility seems to be mostly inconclusive.
During the global crisis, foreign banks reduced credit more compared to domestic banks.
According to Cetorelli and Goldberg (2011) , these banks play role in the contraction of lending in emerging markets through three channels: a decline in cross-border lending, a decline in local lending by local affiliates of foreign banks and a decline in lending by domestic banks as a result of the funding shock induced by the contraction in interbank cross-border lending.
To capture the global crisis effects, we introduce two-and three-way interaction variables with crisis years (Y2008 and Y2009), foreign banks, and financial development and estimate the following model:
The characteristics and credit behavior of foreign banks are different in different parts of the world. Kamil and Rai (2010) show that foreign banks behaved differently in Latin America countries during the global financial crisis by lending through their local subsidies, in domestic currencies and funding from a domestic deposit base. Similarly, Bonin and Louie (2017) report that the big six foreign banks acted like domestic banks during the crisis whereas the other foreign banks cut their lending and ran out of emerging Europe. In order to investigate how the relationship between presence of foreign banks and macroeconomic volatility in different regions, we estimate the models by including three region dummy variables (Latin America, emerging Europe and Asia), two-way and three-way interaction variables with foreign bank, 6 level of financial development, and region dummy variables.
The results of endogenity tests, reported at the bottom of Table 3 , indicate that foreign bank shares are not endogenous in explaining volatility in GDP and consumption but endogenous in explaining volatility of investments. Therefore, we estimate the output and consumption models with Ordinary Least Squares (OLS) and use instrumental variable (IV) estimation in the investment model. We use dummy variables created from legal origin of a country, French, German, English and Socialist, as in Detragiache et al. (2008) , and the lagged ratio of foreign bank assets to total assets in the banking sector as instrumental variables.
Data
The sample includes 24 countries: six Latin American, ten emerging European, seven Asian, and one African. We collected the share of foreign banks in the total banking industry from various sources, such as the publications of each country's central bank and the reports of national banking associations. Consistent with the literature, a bank is classified as foreignowned if foreign shareholders hold at least 50% of the bank's equity. 5 The major source for other variables was the World Development Indicators (WDI) database. Real effective exchange rate data (REER) were obtained from the Bank for International Settlements' (BIS) database.
Figures 1 shows how the share of foreign banks in each country's banking sector changed over the sample period with respect to the regional averages. Foreign bank participation has increased in almost all countries over the last decade, but a sharp expansion of foreign bank presence has been observed mainly in seven Eastern European countries: the share of assets controlled by foreign banks in these countries increased from less than 10% in 1994 to over 70% in 2011. On average, foreign banks hold more than half of the banking sector assets (54.85%) in European countries, even though Russia and Turkey (which had less than 20%
4 Since we have only one country from Africa, we do not include this region in our analysis of regional differences. We estimate the models with region dummy variables without South Africa. 5 We consider both foreign bank subsidiaries and branches in calculating foreign bank market shares. We extend foreign bank market share data of Claessens and Van Horen (2014) for early periods and for countries such as Chile, China, the Philippines, Russia, and Turkey.
7 foreign ownership in 2011) are also included in this region. The average share of foreign banks in Asia is almost one-fifth that in emerging European countries. Latin American countries are less homogeneous in terms of the share of foreign banks in their banking industry. In South Africa, foreign banks increased their share from less than 10% at the beginning of the 2000s to around 30% in 2004, and have stabilized at that level.
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INSERT FIGURE 1 HERE Table 1 shows means and standard deviations of the variables at regional levels. The growth rate of investments is more volatile than the growth rates of GDP and private consumptions.
The average macroeconomic fluctuations are highest in emerging European countries during the sample period. There are significant differences among regions in terms of their financial development. For example, Chile had the highest average ratio among Latin American countries (72.1%), whereas it was only 14% in Venezuela. Emerging European countries were more homogeneous, moving between 17.2% in Romania to 53.2% in Estonia. In Asia, Pakistan had the lowest financial development level (25.2%), whereas Malaysia had the highest (124.9%). It is also worth mentioning that South Africa has the most developed financial system. Although
Asian countries show variation in terms of the financial development, they are more homogeneous than other regions in terms of the average share of foreign banks assets in their banking sector.
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Empirical Findings
The relationship between Bank Integration and Macroeconomic Volatility
In Table 2 , we present the results of the empirical model that examines the relationship between foreign banks and macroeconomic volatility. The dependent variable in the estimations is the short-term fluctuations measured by the absolute value of the deviations of the actual growth rates from the predicted rates of real GDP, real consumption and real investment.
Foreign bank coefficients are found to be negative and significant and the coefficients of the interaction variable between foreign bank shares (Foreign) and financial development (FinDev) are found to be positive and significant in explaining all measures of macroeconomic volatility.
INSERT TABLE 2 HERE
The differences in signs of estimated coefficients suggest that the level of financial development in the country is important in explaining the relationship between foreign bank presence and macroeconomic fluctuations. At low levels of financial development, the presence of foreign banks is negatively associated with macroeconomic volatility but at the high levels of financial development this relationship may turn to be positive. Using the estimated coefficients of the variables, Foreign and Foreign x FinDev, in the GDP model, we find that if the level of bank credit to private sector is 21.3% of the GDP (threshold value), the coefficient of foreign bank penetration on GDP volatility is zero. If this ratio is less (greater) than 21.3%, then the association between foreign banks and volatility in GDP is negative (positive). Similarly, the threshold values of financial development for the consumption and investment volatility models are found to be 19.7% and 28.2%, respectively. Taking the annual average level of bank credit-to-GDP ratio in our sample as 45.8% (Table 1) , our findings suggest that the presence of foreign banks is expected to increase volatility of the growth rates of output and its components, consumption and investment.
In order to test whether the coefficients of foreign banks is significant in explaining macroeconomic volatility at three different levels of financial development, we predict coefficients of foreign bank participation at 25th, 50th, 75th percentiles of the financial development indicator of the countries in the sample. The estimated coefficients of foreign bank variable are presented in Table 2 , Panel B. It is found that the presence of foreign banks and short-term fluctuations in GDP and consumption are positively and significantly related at the high level of financial development (75th percentile) whereas no significant association between the presence of these banks and macroeconomic volatility is observed at low or moderate levels (25th and 50th percentiles respectively) of financial development indicator.
Although a negative relationship is found between financial development and volatility of output, consumption or investment growth, the estimated coefficient of FinDev is only significant in explaining consumption volatility. In terms of other control variables, we find that appreciation of real exchange rate has significant dampening impact on GDP and consumption growth volatility. Even though strengthening currencies are expected to have an adverse influence on economic performance, the currencies in our sample countries (see Table 1 ), are not very overvalued to create such effects. In general, bank concentration as measured by the share of the assets of five largest banks is not found to have significant impact on macroeconomic volatility.
The Relationship between Bank Integration and Macroeconomic Volatility during the 2008/2009 Crisis Period
The relationship between foreign banks and macroeconomic volatility is found to be similar for the whole period when the interaction variables with the crisis years, 2008 and 2009 are included in the model (see Table 3 ). The coefficients of Foreign are negative and those of Foreign Similarly, the coefficients of the interaction between financial development and foreign banks are found to increase significantly in 2009 in explaining GDP and investment volatilities. Even though foreign banks changed their lending behavior in some regions during the global financial crisis (see e.g. Cull and Martínez Pería, 2013) , these changes seem to have no significant effect on the volatility of growth rates in the financially integrated emerging countries. 8 Consistent with the initial results, we find that at high levels of financial development, bank integration has positive association with consumption and investment growth volatilities.
INSERT Although foreign banks are found to be negatively associated with the volatility of GDP growth rate in all regions regardless of the level of financial development, the coefficients are found to be significant at the 75th percentile in Latin America, and at the 25th and 50th percentiles of financial development in Asia and only at the 25th percentile of financial development in emerging Europe. These significant values can be explained by the differences in the threshold levels of financial development in three regions. The levels are 14%, 171% and 104% in Latin America, Asia and emerging Europe, respectively. Considering the average level of financial development levels in these countries (see Table 1 ), a negative association is observed between bank integration and GDP volatility in all three regions.
Overall, we have not observed any significant association of globalization of banking industry (Foreign) and consumption volatility at any level of financial development. Although there is no precise channel for the effect, well-developed financial systems and good institutions are expected to lower consumption volatility (Bekaert et al., 2006 ). Yet, similar to our findings, there are other empirical evidence which shows ambiguous findings with respect to the effect of higher household credit on economic performances especially in the emerging economies (see e.g. Beck et al., 2012) . However, the coefficients of Foreign in the investment volatility models
show negative association at the 75th percentile of financial development only in Latin America.
A one standard deviation increase in the share of foreign banks in the banking industry in
Latin America is associated with roughly 0.56% decrease in the volatility of GDP and 3.09% 
Robustness Checks
We employ two robustness checks. First, we use the squared value of residuals rather than absolute value of residuals from the standard growth model as an alternative short-run macroeconomic fluctuation measure and report our findings in the Appendix - Table A. 3. Similar to our main results, the coefficient of foreign banks is found to be negative and that of the interaction variable between foreign banks and financial development is found to be positive.
A positive association between bank integration and macroeconomic volatility is observed at high levels of financial development whereas a negative association at low levels of financial development is found but it is not significant. The regional differences are also observed when the alternative measure of macroeconomic volatility is used.
Second, in order to account for possible endogeneity bias, we follow the instrumental variable (IV) approach and estimate the GDP and consumption volatility models by using the same level. In Asia, the negative association is observed at high development levels whereas a positive association is observed at low levels of development. Our robustness estimates indicate that foreign banks did not significantly affect macroeconomic volatility in emerging European countries during the sample period.
Conclusion
We examine the association between bank integration and macroeconomic volatility using a sample of 24 financially integrated emerging countries over the period 1999 to 2011. This relationship depends on the level of financial development and it is not found to be homogenous across regions. Our findings show a significant and negative relationship between bank integration and volatility of GDP in Latin America at high levels of financial development, in Asia at low and moderate levels of development, and in emerging Europe at a low level of development.
Although foreign banks did not appear to be significantly related to consumption volatility in any region, they seemed to be negatively correlated to investment volatility in the financially well-developed countries in Latin America.
During the global financial crisis, significant associations between foreign bank shares and macroeconomic volatility are found in 2009. For example, foreign banks are negatively associated with the volatility of GDP and its components significantly almost all levels of financial development in Latin America. In Asia, they are found to be related to macroeconomic volatility positively at low levels but negatively at high levels of financial development. Of all countries, the global crisis most affected emerging European countries, we did not find any significant association between bank integration and macroeconomic volatility in this period.
Some policy lessons can be learned from our analysis. First of all, designing policies to apply all emerging economies may result in unexpected outcomes and the regional differences have to be considered. Second, a growing share of foreign banks may be a mixed blessing. As shown by Bruno and Hauswald (2013) , by reducing lending inefficiencies foreign banks contribute to the overall financial development of local economies. However, it seems that foreign bank penetration contributes positively to macroeconomic volatility in financially developed emerging economies. Notes: Panel A presents the results of the regression model specified in Equation (1). Standard errors of the coefficients are reported in parentheses. Panel B reports the estimated coefficients of the share of foreign banks at the 25th, 50th and 75th percentile of financial development in the whole period. * , * * and * * * indicate statistical significance at the 10%, 5% and 1% levels, respectively. OLS method is used in estimating the volatility of GDP and Private Consumption models. IV method is used in the volatility of Investment model. All estimations contain year fixed effects. The number of observations is 307. Notes: This table presents the results of the regression model specified in Equation (2). The numbers in parentheses are standard errors. * , * * and * * * indicate statistical significance at the 10%, 5% and 1% levels, respectively. OLS method is used in estimating the volatility of GDP and Private Consumption models. IV method is used in the investment volatility model. All regressions contain year fixed effects.
The number of observations is 307. The growth rates of real GDP, real consumption and real investment expenditures are estimated using the following fixed-effects model, as in Bekaert et al. (2005) :
where η i , µ t and X it represent country and year fixed effects and a vector of variables affecting growth rates of country i at time t, respectively. These variables include trade openness of a country measured with the GDP share of total exports and imports (Trade Openness), international capital flows to a country measured by private capital-to-GDP ratio (Capital Flows to GDP), external debt as a percentage of GDP (External Debt to GDP), rate of population growth (Growth in Population), years of secondary education as a proxy for human capital (Years in Secondary School), government expenditure-to-GDP ratio (Government to GDP), unemployment rate (Unemployment Rate), life expectancy (Log(Expected Life)), inflation rate Log(1+Inflation)), and a local crisis dummy variable (Local Crisis Dummy). In the model, we also include the lagged values of growth rates in real GDP, real consumption, real investment expenditures.
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10 Modeling growth is difficult in time series analysis. Several variables affect growth, and some econometric problems, such as endogeneity, arise. We follow the solution suggested by Sims (1980) and use lagged values of a dependent variable as an explanatory variable. Notes: The numbers in parentheses are standard errors. * , * * and * * * indicate statistical significance at the 10%, 5% and 1% levels, respectively. To save the space, the coefficients of control variables (financial development, bank concentration, change on real exchange rate), intercept and year fixed effects are not reported. Notes: The numbers in parentheses are standard errors. * , * * and * * * indicate statistical significance at the 10%, 5% and 1% levels, respectively. To save the space, the coefficients of control variables (financial development, bank concentration, change on real exchange rate), intercept and year fixed effects are not reported.
